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aU* JL-£ <*j^ ^ °1# JL^Kr ^^1^*1 {LIQUID CRYSTAL 

COMPOSITION HAVING HIGH SPEED AND HIGH TEMPERATURE, AND LIQUID CRYSTAL DISPLAY 
COMPRISING THE SAME} 

-Ml 

£ lafe ^1 4^ ^ ^l^o]jl, 

S. lb^ ^Al^]^ 4^. ^ s.X\ ^jz)- ^ 
7]]^- 4^0] ^Bflo] wfl^^ol^.^ 

E 2fe £ »12 ^Al^o)] rtj-s. ov»^ wi-^- B^l^iB] 7]^ ^ 

£ 3^: £ 2«1H V-V -id* 4-2^ ^ JE^Itb ^E^lal, 

£ 4a, 5a, 6a ^ 7a^ «^ *fl2 ^*HH ^ #*l-g- ^ B€ 

£ 4b^b £ 4a<>fH VIb-VIb' 4^ ^t^£o]ji j 

£ 5b^ £ 5a^l^1 Vllb-VIIb' tt}-5)- ^ E^o.^ £ 4b£] 4-§- # 

£ 6b^ £ 6a<*lH VHIb-VIIIb" 4^ ^ JE-Mt!: E^S^i JE 5b^ 4^§- 

^:7])# £a| t£t£^°)5L, 
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£ 7bTr £ 7a4H IXb-IXb' ^ ^ ^ 5.X\i& S. 6b ^ cf^- #7}] 

-£ 8-^ ^- ^13 ^AH]6fl tc|-g- s.X\ ^ B^l^ 7]%4\ ^ 

£9^£ 8*fM XXI-XXI' 44 **:4 S^ltb ^£ (i ]4. 

$£.3,, ^^Tfl^ f£7} ^O.^ ^^1^7} ELJ1, ^ 

* 7>^tb *-i]4^3 ^£^^7V Jl#<5} -§-^£1 ^ £M LCD ^4 £ 

^JL^l^H ^ 3M4. 

33 #*]±r <ati>^ o.s. tfl^= ;*}=-:4 ^e-) (color filter) ^$6) 

9X^r #f 7)#^ *m S^l^^ ^± ^o) fg^S\o] °X±r 7m A>olo)l 

33 ¥31 sj-ii 3-^34 tfl$= ^ofl A] 5. 4€: ^» °]7>1g-o.5L*) #7fl 

* ^^*H 33 tifl^^r ^3*1 ^l^, o]» ^ ^<jj ^jq-^ 
SHJ"§- M^Rr #*H4. 
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<14> Aj- 7 ] ^iAl^fe ^ifJ^H i4ef ^«j-Ajoi TNCTwist Nematic), STNCSuper 
Twist Nematic) ^ ^j-f}-^ ^^Al^l sf, ^^o] TFTCThinFilm Transitor), 
MIM(Metal Insulator .Metal), 4°l^(diode) ^SaI^s. uj-^ ^ 

<15> #7] ^^-z]- srj-^ofl ^S^l^(TFT) SE^ ^1^- . ol^e)]o]B] - Tifl 

% (MIN) ^ ^3 ^7>» A]~g-*H T-^jE-sL, ^^(leak 

current)7> J^^iLA^o) ^ja^cf.. ^ lAl^if^ ^sR^ ^ 

<i6> Aj-7] ^ h^^I^b] 7)^ q% K*\ -B-71 ELCelectro luminescence) & 

H^Al^Bl 7}%£r ^A} Aljr-g- ^t}^ ^A> Aj^ aflAj Tfloje tiflAiS}- J^-Aj- AJJ: 

^4 ^ H^M^E], ^ B^l^Sf o^SM ol^ ^ ^ > 7)1 

°]S afl^-i- 7flo]E ^o^^{- ^ HV^- H^^l^iB]^ cfl O] Ei HflAi^g- ^ 

^Kr iLJ^ ^.2.3. O]^^ XI Cf. ^ BSflA|^E^ TflolJH tiflAiS} <^W.C] 7]]o]E 
€^"4 ^"SKr «>£^ll#, r-flol^ UflAio) o^W.ol jc^O] ^ ^ 

SLJ:^ 0 l^°iAltf. MVS|- E^^^ej^ Tflol^ HflAi^- ?§--&}cx\ 

^} ^°1] ^S}- C-Ho]E] tiflAj^- #^5)^ ^-Aj- AlJrS. ^ ^ofl ^ 

^ 3Mr A>^>fe dtiA>ol4. 
<17> v)]p>^ 2^-§-,g- ^ r 7fl^>7l, #aH^U, ^tfl-g- ^ofl A)~g-£|i=, 

^SAl^A] (Liquid Crystal Display: LCD)^ *fl^-S. ^~§-£)3. 9X^. 
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<is> ziem-, *1#*>*1 <£b}a1 -g-^ E7 > i-g^ ^Aj-*- ^-^} 

<19> ^^^r>7l 4^-4 ^ ^A]^o]: 

31*1), BBfsTii 7 fl^*>7] ^ *fljM ^3E» 20 vfl^] 25 mf 

^7>a]^ 10 ifl*l 15(35°C, 1kHz) ^3HJsL S^Sflo) *Vcf. ^ ig^HH 

7>7^o> ^ ( w>^^ i^V^tf £r£ USlfe- -30 ifl*] 80 r^m. ^^), 
4tli(An) 3W 0.20 (25°C) ol#°H°> ^tj.. 
<20> a*V, ^"71 LCDfe aJ-^* ^u|j7 ^0.14 

7>x| <^7>1- fls ^ CRTCCathod Ray Tube HI al^fl ^-^7> ^rf. 

, ^ LCD^ ^ a]^-o.s. LCD-TV^ a^o] igAj^ji ^-Aj-sj 

<21> LCD^Ai ZL^jSL^ ^71 «|^lEo)) = = Ol«fl oH^o] Aj-^o] -2. 

#01714 -g-^^-O. S7)1 ^vc> =0] o}^ 

<22> ^7fl7>^l ^Sj-^aZ. oi^- LCD TN, IPS, VA 3.1=3.*] <*»^ 

■i: a>^>jl &_o^, Aj-^o] ^JE.^- 70 ifl*| 80 t:^J&°l51, -§-#^3Efe 20 ifl*] 30 ms 

TV •§-§• ^ ^SMhi: <g«*|-7l fltflAjfe ^^£2] 7 fl*i g Aj-^o] ^£0] #7>7> ^ 



49-7 




r0020045564 W W 2003/7/30 

<23> Htb, ^"71 TN-LCD, STN-LCD ^ TFT-LCD^) ^lW^-fr 7^^-71 

^#(A n)4 ^^1^7> €• ^^7flS7> €-8.^^ 3^ ^ saq-. ^14, 

(smectic)-^ ^r^7) ^o]^}^ ^ ^ v }^si\ ^j£^^ 7 > q 

^7flS^ *Jvfl^, ^S^E^ f-cq g-*|]i=. o}tf. 

<24> ^ ^ 7]^^ ^«^g- JLS^H, T^tf* a7]1 #7 >Al7l 

^^^i 4#^~i:(A n)s)- ^7jl^(Kll, K33)» ^7H7lJL, ^-g- 7}^ v\M&$- 
^l^Rr 3^- ^ o.^. ^4. 

<25> tg-^s] Cf^ S-^ ^-^o] -2,^7]- ^O.T^ JL-^ -g-^^ + 

<27> ^. 7 ) S.^ *}7] S}.^ IS lE^fe vfln}^ ^ 

<28> [3j-«H !] 
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<29> 




<30> *HH, C n H 2n+ iO, C^+l. » CnHan-i^H , °H n^r l~15°l:iL; X^r 





H SE^b F*H; \ — f ^~\-f o]^ ; -CH 2 -CH 2 - 5E^ -O C- <>1^; m£: 
0 £b 

^ ^^AS. ^SAl^l-g- ^^€(liquid crystal cell)^: 

<32> ^p-^l^ ^ Sl}^^ ifl^^ 7>X|b ^1 71^:, 

<33> -#7] *fll 7}%3\- tfl^l-JL ^^3}- vfl^* ?}*]t= *fl2 7]t, 

<34> #7] ^11 1 71^-3)- #7] ^ 2 tfl^ ^ tH<H H^<H Sti^ ^ *1 

<35> #7] 71^-4 -#7j *fl2 7)^ ifl^ig ^ ^3°! # 

<36> #JjL 71^3}- 7]^ A}o]6|] ^P>^ ofl^ S^l^l oB^g 0.5. ^ 

<37> ^- S.^"^ ^ 5*1 

<38> ojufl, #7] JMi ^7) ^g- ^ A>o]ofl o]7>S|^ 1^2: 17}] 2: ^1^ 

.2.3. 0V» ^171-tb ^4-^1 is. S f5|.t nfl , tf*W7} 2.€- *]°>zH 

*i 0.8 °]*>°] s)^ tg^o} ^ 7 }7l^ $0} v}#z\is}z%. 
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<39> J£tb, >*7l ^XAl^^ ;go§ 7}%, >3-7l *|<3 o|) Stl^ , >H 

°]B wfl^d-ir H^r ?IMH €<S^, #7l TllolH *i<3^ #-^1 ^£|<H SUfe ^r^l^, 

E^ofl ^ ^-71 TflolB ^71 ^ v}^ 

2=b)1£I *l^hg: 5L^-^ olio] El tifl^i, ^-71 ^efl^l -g^sH ^ s(-4i # 

<40> ^-i: >8-Afl-s:>7fl -g^t}-. 

<4i> ^ ojj^cq ^ji, o]^ w ^^-g- ^7H7H 

<43> ^ l^o} ofl^g 2^-§-2r ^ 2:^#«11 ^7) 3)-«H l£) 

■fi" ^^^-(Key material)^. Ir^^^A^^ 7 ]& -tf-g- °A ^ ^1 -tf^o] 

10 r ^^s.mr 10 ms ^ sa^-. 

<44> £E ^- > .g. ^"71 Sr*H 1^ 2}-^-#^- l^fli lMu ^lM& 2: 

^#£r -4#^-i-(A n)°l 0.20 ^l^S. ^Jl, vilnV^Aj-^ ^. £ ^^ 7 ). ot 140 » c 
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s *1^-<H*i ^-tt ^Wtl- ^7>^ ^3fl-r 

^ 3?-^-£r ^--g-^ol o>^ #7l nfl^-ofl ^^^o) ^ js^a. s) a] 7l*| &J1 

^ y>^^>4. ^ ^ji ^^^s #71 

^#3. °1^<>^ ^S^-E] i^o]Aj-AH^5]^ aWi-* 3.^Kr W>^^W. 

1 ^ ^3^7 3^#^ S^Hr 3°1 

<46> ^ ^}^ t }7\}^, ^ 3^ 7>^1 S>7] 5)-^ 2, S|- 

*H 3, 4, ^ 5JS- ol^-^^ ^^«-Ei 1 # o)^ 5 

40 &%%3. -4#^#(A n) ^ ^7M7lJl -§-#^5L» c| 

<47> [S|-«H 2] 

<48> p 




<49> 



[^■^ 3] 



<50> 
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<5i> [^<q 4] 



<52> 



NCS 



<53> [S^^ 5] 



<54> 



R 6 —^ ^-CsC- ^~^ -NCS 



<55> ^-7) *\o\)*\, R 3 ~R 6 -8- ^ C n H 2n+ i(n^r 3-7^ «&^># 

<>1^ £^-g- *>i4 7>x]jl oj^ CH 3 C n H 2n -2 (n£ 2 tflx] 6^1 ^)<?1 

<56> SEtt, ^S^#£r ^7] $-flH} 1^ ^ 5j-tj-# ^^HlS. <^3^# 

^^^l-S] ^-1: ^Al7l^ ^-f7> ^7lS.S, ^7>^ v11p>^ ofl^^^o) 

* ^ SE^b ^>-§-^ ^ 

<59> la] 
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<65> Id] 

<66> 



<67> le] 




<69> [SW'H If] 
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<70> 



C3H7 





CH 2 CH 2 



NCS 



<7i> i g ] 



<72> 



C5H 



11 




HgCHg 




NCS 



<?3> ih] 



<74> 



C 3 H 7 — < >— CH 2 CH 2 ( ^— NCS 




<75> [^*\ li] 



<76> 



C3H7 




CH 2 CH 2 




NCS 



<77> [^.^ lj] 



<78> 



C 5 H 



11 




CH2CH2- 



-NCS 



<79> ik] 



<80> 



C 5 H 



11 




CH 2 CH 2 




NCS 



49-14 



f0020045564 



^ 1^ ^7}: 2003/7/30 



<81> =f.*m 6\]^ ^1-71 sj-SJ-^ If ^ 3^ l g £] ^#^r A>-§-^>^ ^o] 

33- »}^3j*}ch ojal^ ^JjL ^"71 5**M If, ^ lg^ 3^-§-^ ^«l#^r 1 tfl^l 

80 : 1 80^ ^ a}-§-^ ^o} ti}^}*}!}. ^ f^x\ U t ^ 

«M lj ^ lk^ ^ A>-g-s}^ ^ol t-^ ti>^3)^. o] E ^ ^-^ 

#7] li, lj, ^ lk^ 1 ^fl^l 80 : 1 80 : 1 80 

<82> $.^-£-<£| Aj-g-a^ 2 vfl^] 80 3.^*Kr *W3*H, 

^"71 2}-^ 1$) A}-g-^o] ^"71 ^<H^ fe^r ^£4}- JH^o] O-^^g. 

<83> SE^r, #7] #-g-^ sWi-gr ^<^£ 1 f ^O.^. A|~g-*}^ ^o] H>^-3)^C|. 

^ 20 ifl*} 98 A>-g-^ ^o] y}^;*)*}t}-. 

<84> [Sj-^ 6] 



<85> 

<86> 
<87> 




<88> 8] 
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<89> 




c 



z 



<90> ^-71 ^HH, R 2 ^ R 3 ^ ^ H^-i^ l tfl*| 15^ <£yQ_7] 

SE^r ^A]7l o]t^ ; B ^ Hl^r 4°lt^^ol^; Cxr -CH 2 CH 2 -, SE^r 

-COO- <^]^; X ^ Y^r ^-^^^-S. SE^r # = ^5. ^H^; Ztt 

-OCF3 SE^r *JP-£.3.€*M^. 
<91> ^-7) ^-g. 6B;§ s^lr-Sr 6, 7 ^ fl-AH 8^1 sl-W^ S^-^] 3]*fl 

8^ ^IH 47fl^ ?(G1 vfl^l G4)ilJL ^¥<H 4-8-^ ?W «>%3*> 

t}. Gl ifl^] G4^ Gl 25 vfl^l 45 G2 15 ifl*l 25 #^%, G3 10 

20 ^% ^ G4 15 30 ?H #4. #7] Gl #7] 6 

3 5}-^ ^SLS.^ ^S. 2 ^ ^^o]JL] G2fe #7l 7 ^ 

3^-§H 8^ ^i^Slfe 2 # ^#0131; ^-7) G3^r sj- 

«M 7^ sl-^-l- ^0.3.^ #1*5)^ ^£2f ^ #7] G 4^ sj- 

^M". ^71 olofl ^Sjfe 0>t^ , #7l Sj-*H| 1^ ^ 

3. S^Rr ^i^8r ^th}. 
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<93> 



-g-^CA n)^r 0.2 <^l^-^cf. 3^, IfrM ^J£^ ^^S. 85 °C 

<>H, jit} ti^^T)]^ go t^l^l, vi]P>^>g- ^-jE^jj^ -30 xfl*] 80 °C^. i&th 
ig-tgofl ofl^^ o.^ £ - 9 ^ n ms ol ^o] 

<94> o]fi]tb ^- ^HOiquid crystal cell)^: 7fl^ -^-^7]^ SE^=r 

<95> OH, #7] ^ -B-e)7]^r <?>3H^r ^*Rr ^-^^^-o] ol O.^ Zl $H «Jj 

27H «o>^ O] flfelfl, 15}^ V§ ^32f ^ £Oj:0.^ ^ ^ 

A>-g-5)^ A}^Z}- « 0 >^0]cf. 0)3^ QM.*. 0]^ } ^o) 
Ojcf. o]^7fl ^-^71^ -B-£)7l^; 2nfl# 10*15L# ^>°H1 ^ 



49-17 



1020045564 




2003/7/30 



5L ^ ^ -frB] Aj-oHl ^^4. -f^ «J a^^Jl ^<?M4. 

e^Ji ^^MlS. nfl-f^ *»^o] ^^rf. oj^Tfl ^>€- <^«: 

^7l^, 2^S] «5fl^^ Q^o] 10n]Bj3.€- ^£°l£S ^7} 
<97> ^ #71 tiln>^ofl^2:^^ ^t^^ ^7H1<2}- 

^1 ^#S^l-§- #^r°3 ^ 7M LCD afl^-g ^ 

^ (active matrix method)^ TFT ^ ^^3.^1^1, "g^cH (active matrix method)^ 
MIM i&q <^<§&*)^x\, (active matrix method)^ IPS (In-plane switching) 

wj-Ai ^^SAl^-xl, ^^]^^^^ (Simple matrix type) H-^JE. i-iM^ 

(Twistnematic) ^ H^i^ (Simple matrix type) ^H^H. 

i-lW^KSuper twist nematic) , ^rS^l^-H^H 

(TFT-TN) ^^S^-l^l, A0C(Array on color filter) C0A(Color filter on array) 
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<^ 3LAl^>^ ^ m^il- ^ °X$m ^s\o] $X^. ^ 

^ ofl^^^ J7^-§-^3Z)- ifllAj^ 7H^, 

<98> ZL&I^, $JM£ £^ #JLS. -S- 5Ef"*Hfr W}^^ ^ ^ 

£ 7.>7> -g-ol^j-Tl] ^A^ ^ o^S. A^-jg-i}. 
<99> ^^SAl^lfe ^ 71^1 «^ H^^l^Sf 7fl^» 7>^^ ^ 

71 ^ 71^ 7 m A>olo)l 71^011 tfl^H =7^ Aj-71 

1^1 MM^ ^ Ig^^r ofl^^^ol o^o S sx^ *J}^€* 

i^-W. ^ 71^ 71^ i^^oll^. ^ « 0 V^o] «M* °]+5L Sl^ 

<100> £ la^ ^Sl *)U ^AHHl rcj-s. on?g ^^o]j L> 5. lb^r 

^3 ^AHlojl on^g g_X\ #*\si\ ^ #^-21 7fl^ sfl^o] ^ 
^ -#i=fl°l Bfl^l^olcf. 

<101> cfl^g a ^l *}* 7}%(10)^- -e}^£_JL ^ 7m(20), ^ ^ 7l 

^r(10)3f Aj-JjL 7^(20) A>olofl ^<$^o] 71^(10, 20H afl^H £Ur, 

^^l <4 = jn.^ ji-^ vilT3>^ ofl^ #^(30)*- 5L^V^ ^^te ^l^^l^ 
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#^5. °1^-<H*1 71^(10) $H3r I T0( indium tin 

oxide)M- IZ0( indium tin oxide) ^ #^3. ^l^N 7fl^- afl€( 

7>^lZL 5fe ^ ^(12)°1 ^S)^ ^51, 4 ^ ^(12)^ ^ 
-M-(ll)^ s}-^ #<*Mr ^l7> «>^rf. o] ufl, r£*Kll)^r 

$6) ^A} ^\3L6\} ItJ-Sf 2}-^L ^^"(12)* ^r(on)^.^(off)W. ^(lO)^ <>} 

Efl «H?" «*«:(14)ol Sa^. °^H, 3^ ^(12)^ l&A}^ 5. 

ol^^l^l *r3E. °1 ^-foflir ^ 

«W ^ ^ >£J=L 71^(20)21 o>Bfl ^ofl ^fl^ 

^1^-71 *mn^(2i)Q ^, ^, ^ ^(22) % ito se^ izo ^ 

^-(23)^1 ^£)<H o] tffl, ^ nfl^^( 2 l)u|- ^(22)^ ^ 71^(10) 

^€ fl^r. 71^(20)51 -g^l^ ^ ^^(24)ol 5£ 

*hf ^^(14)4 ^ ^^(24)^1 3^ « 0 >^ ^s. 2)1S}£^ «ti*l*M 
^l7>5]fe #7fl7> sf^o] q-Bj-M-^ hz.^ #€| 2.= (normally 

black mode)7> tb^f. 
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<ios> o}^tt ^ #*H*] ^4 sMi 3} 3 £-7>S] 7]^^^ «J- 

<106> IE lb« H^, Z^Z^o) j^. ^^-(12)o) ^;£Jfo)] o.igO.SJjL^ ^-^O.S 7}^ 

7fl 3t(|ol ^ 7H^(121)7> £U, *Dl 7fl^-(121)^ oJ^l <£^£_ 5L*\?!{7} % 

^M-7> ^-e^ S&^M*]- "2.^7) "ef tW. ^1 7fl^(121)«- 

JliS. ^-^ ^^-(12)^ ^fi)- isHf-S. nfl ^H^^r ^ *fl2 ^ ^3 

7fl^f(122, 123)7> ^2 ^ ^]3 7fl^b ^ ^^"(12)^ 

(122, 123)^ 7l]^(121)^ ti>tfl « 0 V^o.S. sl-ji ^o]7} 9X°-*\, ^ -t^V^*! 
*fil 7fl^f( 121)31^ ^<H*lfe ^3H^. 

<107> ^ ^q-ofl^ 7>S ^^-5. #7] ^-(211), #7l^-(211)SJfE-1 Zfz}- 

^ y oH^S. #*>3. ^ ^12 7>^-^-(212, 214), *fll ^ *)12 7^^ 

(212, 214)5.^- Ei z]-z}- «o v ^S. ^^M-7> *1U ^ ^12 7M^(213, 

215)» *J|4 71)^7} ^cf. ^ ^^Ml^r 7>xl«-(212)^ 

^^>7fl %T-^o.S. ^^S)^ flfe. ^^-(221), ^<&^(221)S^-Bi 7VS. ^-2-3- 

71-5.^(222), #<#^f(221)3.-^Ei ^flS. ^.2.3. M 91tt ^3.^(223)* 
3L^}^ »15 7H^-f-fif, *)14 7fl^<>)l tfl-gr><^ ^5 7fl^^ tfl^l^- o]J=Lj7 &i=. ^ 6 7fl 
^7} *§^£M o]^« afl*]^ 2fl 4> ^ *fl6 7^^ ^Jg- ^q-ofl al^^ o. 
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<108> ^ ^(12)^1 *)U ifl*| *)13 711^4(121, 122, 123)54- ^ *fl4 ^6 

7fl^7> ^^"(12)* 4^ ^^5. S^aL *1 ^1, SMh: 

£^-(12)3 7fl^(121, 122, 123)^ 7fl^fe H^S. Bfl^S)«H 5M. *fll 

*fl*l *)]6 7fl^^ ^-i ^(12)S1 JMHHir 7)U 7fl^(121)5q- *fl4 7^3fO\ 

#71-^(211), ^ ^(12)^ i£4 f^xr ^|4 7fl^»M 7>X|^(213, 215)5}- *l|2 
g *fl3 7fl 71-5.^(222, 232) ^ ^3.^(223, 233 )» ^*KiLfe tfl^i*] 

<109> o] nfl, ^ ^^(14, 24)£r «<MM ^ 7>S.-^(0°)3J- Afls. 1HK90 0 ) 

<110> o]^7j) ^ f ^71^- 0]7H £l*H 7flBfl«i^ **H- ^ ^#^(14, 24)31 ^ 

^- U-^^S. ^ ^7} M^o] SE^ €^1 ^l*H ^ 

^ ^>7> tifl<t€ -#^7} § <^ A-lS. 1+^^ ^-BflolJDS. X^.^ ^O.^ oB 

Sfch <3^°1H 371] Jf- ^JlS. <^ SJZL, ol ^ go 0 » o)^jl fltj.. 5E 

7]^ 7^^ 7=15. JltflS. Hfl^lsl^ 58-2-2.3. H^^l « 0 >^ tb 

xfloflA-1 47fl5l «J-^o.JeL 4^ S.*MM *1°>ZH: ^ 

<111> £ ^- > j£ 2 5? £. 3* %5LS, «H ^^1 *i|2 ^aHH a)-g. ^-71 «3W^SAl^- 

Sl-g- sJ-bJ- H^l^Bl oleflol ^oj) rfl^-H 

<112> ^^JtAl^l-g- «VBl- B^^l^Bl Oleflol 71^1^ 7]& ^ofl Tflol 

7flolH^4 c^^S)^ ^fe TflolH ^-i- i^V^ TflolB tiflAjo] ^Ajs)ol o^cf. 
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»WB tifl^ 7flo]E ^<£^ j£*6\] i=. #5.^6\ ^3<H ^On}, zi ^oflfe 

7flo]H^4 3ME^, t-flol^^ofl o^S^ oj^ ^ TflojB ^ 

±^ #^4 *H^Kr ^Sfl^l £^M: 3Lt*Hr cflolB] tifl^o] ^s}^ & ( 

xr t^Ai °1^-<>|^ 

<113> £ 2^r ^4 ^ X\ dfl on 4# 5*1 ^1-8- ^ H^I^B] 7]^ nft*\5. 

°1 JL, 3E. 3^r £ 2<>fl i^ltl ^ H^^l^B] o^o] 7]%& V-V* ^-ej- ^ JE*] 

<114> 7] #(110) *l*HJ"i- 7>x]^ ^nl^- g=i=. IH^I^ o}^6]# 

3^^(201)4 31 ^ -§-2}tna4 ^3l-§-^l(solid solution)* 

^7> i^-is}^ ^ejjna f^^S ^^-(202)^ i^V^ Tflols afl*} 

(121), 7lMH^(121)^ 4^5.^4 TflolH *1S» tl7>^o> Tflo] 

H^d^S 3l^Kr »HJ= sflj=(125) £ 7fMm-$i(12lH ^ ^ H€^l^ 

^4 TflolH #^-(123)-£ i^tf. SE^r, XM^ ^^5)^- 
(190)4 SItt JE*i3l Sfl€ (177)4 ^^^1°! 4^4 Ji*- 

*^]7l^ -fr4 ^^7l» o]=4. 

<iis> 71^(110) 4^ 33* TM^SiNx) 44^- <>1^3l 7fM;e ^^^-(140)^1 7fl°lB 
«H^(121, 125, 123)-i: &4. 
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7)Hb ^(125)^ TflolB ^o^^-(UO) tf^fe- ti]^^ fl-db ^ o] = 

<H*1 «K£*fl^(150)ol Sa^, ^£^1^(150)^ ^HM]^ ^^aHjb SE^r n^§ 

JiL^SvES. JE^^M ^ n+ fl-dL *HH^ #^3. ^<H^ 

^3^(163, 165) ol ^ ^£|<H Sirf. 

^ ^##(163, 165) 5E^ A)o)S. ^^^(140) 3H^r Mr^M.^ l-Ejw.^ ^ 
^-irji-M (sol id solution)* ^l^Rr ^ 7 > i^fe ^g-sq £ 

<H 7ilo]m^(i2i)4 *Mi ^*H=- 3H^(m), ^M^CmW <£ 

^Sj<H ^*J- ^##(163)^1 ^ 3^(173), 31°]^ (171)5] 

tb^ #<*fl 5U-°°} Sl^-S^-Blo| gj.^- AljrS. ol 7 >«l^ tiHBl ^ = (179), ^ 

^■^-(173)4 540.it) Tfl #^-(123 W tfl«H ^^-(173)51 w>tfl^ ^-sj- 

^#(165) ^ofl &i=. =^0] ^(175)^- ifW. cflolBl Bfl^ 

-M -g-^ ^^l?l7l ^tfl 7llolB^(121)3i|- #^5jol flo.^, ol^ofl ^Sjif ^ 
^(190)^ &7)*\SL3- 9i^£)ol oj^ o.^ ^€(177)^ ^ & 

°H, cfl^lEl Hfl^(171, 173, 175, 177, 179)£r tIMJe. wfl^(121, 123, 125)2)- ^ 

^/oH^]-- jgc^ oj-s. c i- ^oi i^^-/#ely ^ ^g-cq E ^^oi 3^0.3. ol^ 
^ 

cfloltl ufl^(171, 173, 175, 177, 179) ^ o^o] 7 }^t] g-b «KE*ll#(150) 4^ 
°fl^r ^ol -f^§>^ #^.§- -8-71 #^ a-Si:C:0:H S.^} 
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S^(180)^ fl-dbS 0]=0^ ^<£nKg- cj ^^-1- ^ ^C.^, Ols]^ ^^6)] 

$-7} ^*1*H te^l#(i50)^r 33 a 

fh 3*j] = (125) ^ t-lH*) sflJE=(179)7> 3^1 *Rr "fM ^ #^^r 

^1 ^71^ ^o] HH^tNl, ^Sfe ^^o]] 711 ^^(125) ^ 

4^(179)5] ^ofl ^Af Ajjr ^ AlJll- AA ^W7l ^Sfl ^ S^*]^ 7] 

COGCchip on glass) bJ i^ ^-g-^ nfl m-gr) ^-s^t}. 

<120> ^.^(180)011^ H.5ll<$I ^(175), -B-^l ^^7)-§- JE^l 3^(177) ^ 3j) 

^-(179)# z]-^ J^ejtfl^ ^(185, 187, 189)°1 7lHS ^<^tf}- 

(140)4 ^H.(125)# ^ ^(182)^1 

<121> ^.^(180) ^Mtt ^(185M- = 3l<?2 ^(175)4 ^7]^ SL2. <S 

s).^ cgc^ofl ^^l^H, £^ #^oi IZ0( indium zinc oxide) SE^r 

ITOCindium tin oxide) €^-(190)c>l &t}-. SEth 12 

^-(180) 3H]^ 3# ^(182, 189)^ AA 7fl°lB. ^^-(125) ^ HHb] sfl = 

(179)sq- SU^r ^-2: Tfl 4^(92) ^ iLS 3H£] 3(|^(97)7} ^^S)<>) 

. <^7H ( ^.2: 711^1^ ^ HH^ 2fl = (92, 97)^ 7flolH ^ t)] o] ^ Bfl^(125, 179 

<122> ifr^ ^12 ^AHH ttfs ttl-n| H^fl^l^Bl 7lflvfr ^8r 7>*1 

^1^ Sife M7> 
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<123> ZLe^, S. 4a ifl*l £ 7b, ^ £ 24 £ 3-g: ^^-^ -^HH 4=. 

<124> n}*], IE 4a ^ £ 4b^l £^1^ 44 ^-o] f -fj-s} 7]^:(110) ##^M £# 

^r^Mw 5E^ IH^I^ 4^4(201)4 ^ #a);a<ffl4 

#-§:^i-g-;*lKsolid solution)* «>l^fc $7} #^-g- if-4b -i-em^ ^-#o.S o]^<>| 
# -#^4(202)* 43] 5. 3#4:H, ^-f-^l^- 44^(HN0 3 : H3PO4 : CH3COOH : H 2 0)* 
4# 44 ^SLS. #^4(202)4 *Hf4(201)-i: ^4 4444 TlHB-id 

(121), 7fl4B ##(123) ^ TflolH 3^^(125)* 3L^Kr 7fl°lB «fl-*M- ^ S 

<125> 4^-, J£ 5a ^ £ 5b°fl £.4tb 44 *h>l. ^£4 t^S. <>l-¥-<H# ^ojH ^4 

(140), ti]^^ fl-^S. ol-f-o^ a]-5E^l^(150), fl-^#(160)^ ^HS^* 

o^^H 3^4-31 ^at ol-S-tb 4^ ^#.£.5. ^£^1^(150)4 4#:g tT- 

^#(160)^- 44^H 7flo]e ##(125)511- D>^^-,7flo]E ;g<34(i40) -tf^l 
*l]#(150)4 4^ ^^(160)-i- ^3:4. 

<126> 4-g-, 5, 6a 44 £ 6b<^l 44 =£4, ^ #3*1^4 £^44 3} 

^•ZL-g-^Ksolid solution)* ^7> #^-§- i44^r ^#^S 4^*1 

£#4* •gr^m 44°-3* ^l-g-tt 4# 44 ^ 44^44 »HH*i 

(121)4 3144^ 3M34i(171), nflolE)^ (171)4 <?!;144 TlWH ##(123) 4-^44 
<3#44 ^ ^ ##(173), 444-&(171)£ W OH 4 sfljEL 

(179), ^ ##(173)4 £444 SZ-^ 44H ##(123)* fi 1 ^ dbi ##(173) 
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4 *>^*Hr ^^1^1 ^(175) ^ ^€71-8- JE^Sfl 2j)i£(i77)* 3E^Hr HH^ 

*ti#* ^^W. 
<127> o]^ , tflolE^ tifl -a (171, 173, 175, 177, 179) £-3. 7>e|x] fl-^ 

^ 4 €(160)* 7fl°]H £-^(123)* ^£.3. <£3*-2lS. ^31 a] 71^ ^g, 

3] fl-^(163, 165) AH^l 5jj€(150)* 2^#Al7jrf. o]^, 

#£.31#( 150)^1 S*£* ^s|-Al7]7l 41 «H ^ *3-^*>* ^a]^ ^o] w} 

<128> £ 7a ^ 7tHH life 44 ^1, lis)- ir^# ^fsWuf SE^ ^g^Sj- 

^H3°l 7>*Ife -fi-71 7^(110)^ ^(coating)^^ 

PECVD(plasma enhanced chemical vapor deposition) ^-^-5. a-Si:C:0 4 
a-Si:0:F 4 ^4 ^ CVD^-i: ^4^H ^.^(180)* <>H , 4-^H» 

°l-§-tr *>*1.44- TflojB ^£4(140)4 ^*fl *(^*H, »HJ= 4^(125), 

= ^^-(175), 3Me] 3xflJEL(l79) ^ -fV4 ^7l-§- £.^^1 ^^(177)* JEL5)iflfe ^ 

# ^(182, 185, 189, 187)* H^W- 

<129> cf^g-, 3E 2 ^ IE 3^H life 44 ^-o] ( JSE^i #^-g- f^*}^ 4^2* °1 

-g-tr 4*1 44 ^AS. 3*fl4^*H ^(187, 185)* €^"(175) 

^ -fr4 ^^71-8- 411(177)4 s^i ^(190)4 ^(182, 189) 

* >1MH 2flj=(125) ^ dl o] e-| sfl:El(179)4 44 'S^fe ^.2: TflolH sflH. 
(92) ^ iLS cflolEi sj)j=(97)« 44 ^tr4. 

<130> SMMfe a]-£^#4 cflolEl wfl^-gr 4-S- 4^H-& 4-8-"$ 4# 44 
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i-H #3fr*t ol-g-^- ^z^- ^ ^^*>fe <^ S^l 



solution)* ^7> S^Hr #5}*.^ ^-#^.3. ^l^-^^l 

1 

^ «fl^£r o]^]c] <$d\) ^ COACcolor filter on 

array) ^^H^ ^^^Tfl a?*^- ^ o)d\] tfl^H 3^-§- f^l^AS 

<132> £ £ »13 ^Al^ofl ofl^ ^a] ^ 71 ^a) 

^-2* 5*131: afl^o]^ £ 19^ 5. 18°)H XXI-XXI ' 4i^r ^ ^ 

<133> l|^Sl ^fe. ^12 ^H^l ^Sf ^<^^>C|. 

<134> li^(190) 5r4i ^^Hfe ^511^ €^Kl75)-4 -fM ^^7]-g- £ 

#31 ^£1(177)* J=eHfe 7fl^(Cl, C2)« 7H^ ^, ^, ^ ^(R, G, B) 

7} ^-^-5. 9Xty. 2}, 4-, <5] 2^ ^(R, G, B)^ %7%±r 

3M^(171) «2*1«H SAlSjOl a*^, tiH^Cm) A^o^ XjS ^ 

S\o] ^ <$<q Afc]^ *r#*rfe 7l^ 7>^ ^ $X^, Tfl^lH ^ 

o]E] 3tf)JE.(125, 179)7> ^ «-o]]^ ft*) tft± m 

<135> ^ ^ 33 ^^(R, G, B) #Jfo] ^^(180)^: TflolH ;g <£nj-( 14 0)32]- ig- 

^1 TlMs 2fl^(i25), 31*1^ sflj=(179), ^eflol #^-(175) ^ -fr*l ^7]% 5L£*fl 4 



<131> 



S£tr, ^°fl ^ #&)Ji^*r ^#3.-§-^l(sol id 
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€(177)-§- ^ejiflfe 3^ ^(182, 189, 185, 187)4 7>*|:n &t}. <>M, 
^(175) ^ ^7}-%- 5L&*\] sflH(177)# ^s^ifl^ ^3(185, 187)^r ^ 

^(R, G, B)^ 7fl^(Cl, C2) W« ^^1^. 
<136> °]5^ COA ^ IA] ^SolHS ^2 ^A] 

<137> ZLZ\t&, i± tg-^cq ^^SAl^H^ ofl?§ ^flfiS. A]~g-£)^ 

<138> ^A]<^| 4 

<139> Aj-7l ^-SJ-^ 1^ Aj-^o] £-JE# ^-7} S H q-Ej-xfl^C)-. ^7] 3L- 

<140> o) nfl f 2.*ll ^ *J A>-§-^ 4-(4-«j ^ *H 1"^^^ )"1-C>1 dlEj A] o}^ 

£^)^l(4-(4-hexylcyclohexyl)-l-isothiocyanatobenzene) ^skfM" 85 -s>7] 
5. M-b}-^ A 15 2Aj£- ^^-ofl^^ ^ 

^SLsL ^^^#3 4#€#(A n)-gr m^^tf. 2J- ^-fr, ^3*0, 

^ ^#^r ^g.*] ^^^4. 

<141> 
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IS. 1] 



No. 






WMU n) 


m.p. 


c.p. 


1 


F 

C3H7— ^ ^ — ^ ^— ch 2 CH 2 -<^~~^— NCS 


72.9 


189.0 


0.246 1 


2 


F 

C 3 H 7 — ^ ^ y~CH 2 CH2-^ y^NCS 

F 


81.1 


175.2 




3 


F 

C5H1, — <^ ^ ^ y~CH 2 CH2-^ ^ — NCS 


60.9 


186.0 


0.246 


4 


C 5 H„ — ^ ^ CH 2 CH 2 -<^ y~MCS 

F 


50.0 


175.3 




5 


F 

C3H7— ^ ^ — CH 2 CH 2 — ^ ^ — NCS 


50.9 


- 


0.135 


6 


r 

C3H7— (^^— CH 2 CH 2 -<^~~\—NCS 

F 


33.6 


(20.1) 


0 130 

\J . xovs 


7 


F 

C 5 H t 1 — ^ y~ CH 2 CH 2 -^ ^— NCS 


29.5 


44.0 


0.140 


8 


F 

C 5 H 1 1 — ^ ^— CH 2 CH 2 -^~^— MCS 

F 


9.0 


33.2 


0.139 



<142> tiljgofl 1 

<143> *j. 7 j a 2^ "Till"* *HS*}5!WIM1 = G1+ G2+ G3+ 

G4). A Gl tfl*| G4^ tJj-Bj-^cj-. 

<144> 
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Gl 


C 3 H7-\>— V/-OCH3 


6.6 


C3H? ~ \_) (~V- (C 3 H 7) 2 


5.4 ; 


C 5 Hii-(^— ^)-(C 2 H 5 ) 2 


20.8 


C 5 Hn-()-^r)— C 3 H 7 


5.36 


G2 




7.4 








2.6 


\ / \ {/ \ 


3.97 


G3 


/ \ / \ / — \~~^ 


11.07 


/ \ / \ / — \ 

C3H7 lXX>° CF3 


3.5 




2.5 


G4 
(Xfe F) 


C2Hs ~{I)~0~ coo " h O x 


3.4 


c2H5 ^0-0- cooh O x 


10.0 


c3H '^0~0~ cooH C? x 


10.4 



-g-^S^ M 4.5 ffln^l^ 16.2 msS. -8r^^ 80 °C ^S^cf. 

<146> [^aH 5 tfl^ 9] 

<147> tfl-g-o} ^.g. ^-o]^-7l $1*fl, ^iL^-g-(key material 
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<148> 



<149> 



ol-BrJSl, -fr^M^l^, -§-^#£(€^ 3.75 0m)» ^^Jl, ZL ^3Zj-l 

^>7l S. 3^1 ^ifl^tf. 

[aJ-^M la] 



C3H7 




CH 2 CH 2 ^ 




NCS 



<150> [s. 3] 







Tni CO 


A n 


A e (20 U C) 








80 


0.0773 


5.9 


16.2 


5 


7.3 


88 


0.0875 


6.70 


9.2 


^^Hl 6 


13.2 


94 


0.0972 


7.34 


9.8 


^A|6|| 7 


17.1 


98/102 


0. 1041(20 1:)/ 
0.09(28"C) 


7.76(2010/ 
6. 01(28 13) 


10.4 


8 


20.6 


101 


0.1102 


8.15 


10 


<a*n 9 


26 


108 


0.1195 


8.74 


10.6 


**&S-:*}*t*.\ 98X:(7iK±A|)/102t;(^^|) ; 



<151> 



<152> 



€*H1 5 ^fl*l 9S] ^-f SOf- ^oij-* £5$-^, -g-Tg-^s.^ 65%S. #^ZL 

^rS-fe 127%3. ^7}z>\<%o_T*\ t o)^ Jl^^^S, *}-%-^7] °\) S.^^ M" 

10 



<153> ^-7} ^Alo^l 54 <S*l«r=I, *>7] S|-*M lb^ 17 f^%# 

^^€-(key material )S. A>-g-^ 6n^^ ^0^5., #^1- <W^, ^ , 

,o^ £ ( ^ 3.75 ^^^Cf. 3. ^>7]2f ^-cf. 

<154> [S}-^ Id] 
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<155> p 

CsHn — ^ ^ ^ ^— CHgCHz — NCS 

<156> Tni: gS'C/KWC, A n :0. 1041/0. 09(28°C ) , A e :/5. 9(28*0), 

<157> -g-^£: 11 ms(28°C) 

<158> # 7 ] ^^HH TM1 tflwl -g-^£ 7 > 68%S. 130%5. ^ 

7>^M ^ 5^8: ^3 £.3. A>4-^>71<>11 jL4^«a^ ^ o^tf. 

<159> alJgofl 2 

<ieo> ^-7} 3. 4^ j^iy-^ »XMl"-§- ^1S*>^4(TM1 = G1+ G2+ G3+ 

G4). A Gl *fl*l G4^ M-Hf^tq-. 

<161> 
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Gl 


C3H7-/ V— ( \-C)-OCF 3 


2.5 






2.6 




C2H KIMI> h O- ocf3 


7.4 


G2 


C2H5 -0-0-Q7; 


7.0 




caH7 -^CMI>-^ F 

F 


3.5 






3.97 


G3 
(X-fer F) 


(c2H5) 2~(~^)~(~y~c7~ F 


11.07 




C2H5— / \ — ( V-coo-/ = ^S X 


3.4 ! 




C2H5 -^J-^V_/" co<> ^J 


10.0 






10.4 


G4 




20.8 




csHii- {Z) — (Z) — ° 3H7 


5.36 




C 3 H 7 -^)— ^^-OCH 3 


6.6 




C3H7— (^}— (^)~(C3H 7 ) 2 


5.4 



<162> #7] S. 43] TMl<L3- ^*fl ^-§-2l-^JL 'A^^S- 

€ 7 J 4.6 m^}*} 16.2 msS ^^5]^^, ##0] ^5.^ 80 °C ^S^. 

<163> ^AHl 11 ifl^l 15 

<164> JL-^jz^-i-^ tfl-§-o} -g-^ ^S}-!- ^-«y^7l ^Sfl, ^^^r(key material)^ *V 
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-a-3Mr°RM3, -HHr:£(€ 7 J 3.77 /^)» ^*>^ji, zl 



<165> 



<166> 



[^•^ lc] 



C3H; 




<167> [ S 5) 



CH 2 CH 2 — NCS 







Tni ( U C) 


A n 


A e (20 "C) 








80 


0.0773 


5.9 


16.2 


^^•Hl 11 


7 


87 


0.0866 


6.7 


9.1 


•^ahi 12 


14 


93 


0.0982 


7.5 


9.7 


-U^MI 13 


16.7 


96/98.3 


0. 1027(20 1:)/ 
0. 0907(28 1C) 


7. 8(20 1:)/ 
6.7(28t:) 


10.2 


14 


20 


99 


0.1082 


8.2 


10.3 


15 


26 


104 


0.1181 


8.9 


10.7 




)/98.3'C(^*|) | 



<168> 



<169> 



<170> 



-#71 5. 5<>1M ^"71 2^ 1^ Q^*] ^ ^ *}Md\) 1(111)^1 13] til) 

-^Hl 11 tfl^l 15^ SL^f- -f^tb "SSt^. ^r^^xr 60%5L #^ZL 

£r£^r 122%^ f7}^^^ , o]^ jl^ JL^<*\^<LS. X\.^}y]6\] S^dJ-g. 14 

^ril^Ckey material^ ^>-g-*H ^^f- o]^, -ft^o]*^ ; 



-^3E 3.86 /an)» ^^cf. 
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<171> [J^} ld ] 




<173> Tni: 98°C/100°C, An : 0.1003/0. 0908 ( 28 °C ) , A e :7.7(20°C)/6.2(28t: ) , 
<i?4> -§-^5.: 11 ms(281C) 

<i?5> # 7 ] ^sMH HI tflul -g-^£7> 68%S ^o] 130%S. ^ 

7>«H JL^r^^-S A>-g-^>7lofl Jr ^ oj ,g. ^ oil}. 7]^ JiJL^ NCS 

S^g-ol^ ^ -§-^5L7> Tni: 71 tl , An: 0.15, 14.6 ms 

3. °] ^ ^o] ^£7} ^_on} ^o> 7l]#5|-7> Stb Tni: 95°C , 

An: 0.089, ^ -§-^£: 21.3 mstl -g-^£7> 2=.3| ^SHJ" tfl-§-°} Jl^i^r 

2\ JL^rS] 27H» ^5.3. afl^Jj- 7>^ o] nfl-f 

<176> ol^-oflAi ^3 W>^^r ^ tfl^ ^^-Tfl ^^*>^^1^> -H- ^ 

^ 7]^- 7fl^^- ol-g-tt ^ ?J 7fl^= ^Efl be* * ^?^3H ^ 

<177> ol^-oflAi ^^tb »m ^o], £ i^ofl n|f # 7 ] Sj-^ 1 S^r 5^ 2^ *J|n> 

3 33 ^ °1* S^Kr 33 4^^#(A n), -°r^^o]«J- 

A 3(A e H ^-(Threshold Voltage: V th ) ^ ^£7> ^-o.^ ^ 7>^i& t-fl 
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n}n^o} ^.£^^7}- -§r(Voltage Holding Ration: VHRH ^jl, o> 

-Still: $W (Twist Nematic: TN), t^-^^H ^]v}^ 

(Super Twist Nematic :STN), (Liquid Crystal Display : LCD), SEfe ^ 

(Active Matrix: AM) «<H^ (Thin-Film-Transistor: TFT) -^SaI^I 

i=6\) o].g-^ 3.3.^.3. (cross talk) 7fl^f ^ , ^£ 7 > ^-jl 
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1] 

[ 3?-fl^ 1] 

NCS 



\ / m 



#7] ^oflAi, C^n+iO, CnH 2n+1 , JE^r Cn^n-^]^ , °H 1-15^1 al; 

H IE£r FoH; A^~KZ)~a^"~C^ — o]^; B ^r -CH 2 -CH 2 - IErr -O C- <>H ; m£r 
0 loir}. 

[^^8- 2] 

*ll 1 W Sl^i, 

a) ^"71 IsL SA]£|^ vIIp]-^ on^ 2 ^ g0 ^ 

b) ^}7) s\r^ 6, 3^*H| 7 ^ S}-^ 85. SAlsJ^ ^-o.^ 




B R 3 

[3**^ 7] 
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Y 



#71 -*HH, R 2 £ R 3 ^ zj-z}- h^^os b^^- i xfl*] 153] <£237l 

SE^r ^^17] o]^; B ^ n^g. S^r A>ol^s.«j^o]^ ; C ^ ^r^^^, -CH 2 CH 2 -, 5&tt 

-COO- X ^ Ytt ^ -^H^S. S^r ^-*H ^ ^^>o]^ ; 
<ri. -0CF 3 SL^r #^S€^o]rf. 

3] 

¥ 7fl^ -fr5l7m iE^r #^^7l^A}olol] ^1^. 7 ]7fl^ v^p>^ ^ 6fl 
^£|<H 2^ ^^SAl^l-g- *n^€(liquid crystal cell). 
[^^9- 4] 

5] 

^13^1 SX*)^, #71 d^tf* #€°1 ^£7> ^<H£ 85 °C oI^-oIjl, -S-^eNtJE^ 
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6] 

7] 

#7l 7]^ ^-71 *i|2 71 ^ ifl^ ^2] %&r*\] 9X^ € 

i » 

7)^:4 ^ 714 aH4| *f|it£ 71^51 i4|p>^ ^ S^l-ol ^j^S 

8] 

*f|7^HI 

^"71 ^-db ^q-32f ^71 ^ ^ A>olofl o]7>Slfe I7fl2: lfe 
0V» ^l7>tb tflaltiH- IS. 5.^3^ t!fl, 3^5^ ^BlHl7> JE€- Alo>2l-6jj^l 0 .8 

°1#*1 5]^ 7M^ ^j^S^l^l. 

9] 

*)17^<hi sa°H. 
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#7l *fll 7)#Q] ' St\^d\) tifl*l£H ^ <$7) *|12 7]^S£\ 

Bfl^|£)o1 3X±r A2 ^ S^Sj-jl, #7l *lll ^^-^ # 7 ] *fl2 33^8: 

10] 

<HH ^-71 *fil ^ ^12 7)%<% rfl^H ^-^-S. wfl^S|^ ^ ^ &*) &*\. 

[^^J- 11] 

^"71 ^1 71^3}- *fl2 7^ ^ a^S. ^^6)1 ^^^O] ^ #71 7l 

^*l^r fl-^1^71 fl-Tfl Cl i^>^ <2»^ SAl #*1. 
[^^" 12] 

^ 7]&, 

^71 7m $H ^^S\o] ^o.^, THolH^, #7l TflolH^i^ o^^M 

#71 TflolB tiflAi^- TflolE ^<S^ ( 

-^-71 TflolH Zi<$.n #^1 ^^^o^ ^ «>51*|]§% 
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C-11o]El^oll ^^£)<H ^ %7) 7flo]H ^-i: f^iLS -^-71 4^ ^^"4 

13] 

*ll 12 ^ofl Sa*H>H, #7] ^ m^l^B| OHH 7l^ Cllol^ Uf}^ ^-71 3Mt 
P8^$- 14] 

*)] 12 1H &<>H, #7l ^ m^l^B] o^o] 71^-8: «JMf4 cflojE] 

*>fe ^5*1^*1. 
15] 
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